Ion current rectification in KCl solution with different concentration gradients
The current-voltage (I-V) curves in KCl solutions with different concentration gradient are experimentally measured in bare and PEI-coated glass nanopipettes with inner diameter of 105 nm, as shown in figure S1 . A voltage composed of 25 mV steps and ranging from -1 V to +1 V was applied across the nano-pipette with scan rate of 25 mV/s. 
The current ratios depending on concentration gradient are plotted for different internal concentrations of KCl solutions as shown in Figure   S2 . C L with a fixed C R of (e) 1 mM, (f) 10 mM, (g) 50 mM, and (h) 500 mM.
The inset of (h) shows the magnified view of the curves in (h).
Current ratio curve depending on concentration gradient of KCl solution with a fixed internal concentration of 50 mM and different surface charge densities
As the curves potted in Figure S3 , we can find that the current change tendency would be only related to the surface charge polarity and bulk concentration. Combining with the data shown in Figure S2 , if we considered that the maximum rectification occurred when the value of was very close to 1, then the surface charge density could be 
